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(54) Title: SHIELDED CONNECTOR ASSEMBLY 
(57) Abstract 

A shielded connector assembly having a snap locking mounting scheme. The assembly includes a 
panel yoke (2) with snap locking elements (21) for snap lockingly, removably securing the panel yoke in a 
panel or cover plate. The panel yoke is also constructed to snap lockingly engage a shielding device (30) 
which in turn is constructed to snap lockingly engage a connector assembly comprising an interconnecting 
device (61) which may be a printed circuit board (59) including integrally defined reactive elements (85) 
designed to compensate for reactive imbalance of electrical components connected thereto. A pair of 
wire termination blocks (70) mounted to a first side of the circuit board are connected by circuitry on 
the circuit board to a corresponding modular jack (60) mounted on a second side of the circuit board. 
The reactive elements produce an impedance between selected leads of the modular jack and the wire 
termination blocks by the circuitry. A snap locking combination of the shield device and a shielding 
cover (90) completely shield the connector assembly. 
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SHIELDED CONNECTOR ASSEMBLY 

Rar.kprnund of the Invention: 
Field of the Invention 

This invention relates to shielded interconnection schemes for use primarily 
with telecommunications devices. More particularly, the invention provides an 
5 organized substantially shielded interconnection assembly for interconnecting a 

shielded cable and a modular plug. 

Prior Art 

Many different shielded connector units are presently available. For example: 
AMP #9222 557375-1 is a small shielded connector shielding a single modular jack. 

1 0 The design, however, suffers from an inherent drawback in that a large opening is left 

in the shielding where a plastic snap locking means is placed. Since plastic does not 
inhibit the transmission of radio waves, the unit is subject to interference despite its 
otherwise shielded structure. Other examples of prior art shielded connector devices 
include ITT's Cannon CEG and Amp's 257-1 which is a unit meeting category 5 

1 5 criteria. The Amp unit although meeting category 5 criteria is very large and leaves 

several openings unshielded which reduce the total shielding effectiveness. These prior 
art devices all utilize a PC board with wire termination blocks mounted thereon, the 
boards and blocks as well as modular connectors being disposed within shielding 
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devices of various shapes, materials and degrees of s hie.ding. Yet, other better 
shielded connectors are sought. 

Summary nf th P Ipygritign: 

The above-discussed and other drawbacks and deficiencies of the , 
overcome or alleviated by the shielded connector assembly of the invention 

The present invention provides a shielded connector assembly, which can be 
uuhzed with shielded cable whether balanced or unbalanced, is compact, relative* 
easy to manufacture and relatively inexpensive. The unit is furthermore category 5 
compliant. 3 

The invention comprises a panel yoke similar to that disclosed in U S 
5 228,869 assigned to the assignee hereof and incorporated herein by reference 
adapted to snap fittingly engage a shielding enclosure so that said enclosure is properly 
onented wtth respect to a modular plug access opening in the pane, yoke The 
shying enclosure includes bent metal tabs for snap lockingly engagmg the panel 
yok. The shielding enclosure also includes apertures for engaging protrusions on a PC 
board or other modular jack mounting surface so that the mounting surface is securely 
mamtamed in a predetermined position within the shielding enclosure, such posuion 
ensuring that the modular jack mounted thereon is in a position complementary to the 
opemng m the panel yoke for a modular plug. The shielding enclosure also includes a 
cable restraint/shield connection adapted to be utilized either with or without a dram 
wtre. The shielding assembly is completed with a shielding rear cover which snap 
lockmgly engages the shielding enclosure. Cable enters the shielding assembly through 
an onfice in the rear wall (or partially in the rear wall and partially in a side wall) of the 
rear cover. 

When all of the elements discussed above are assembled, a compact 
substantially completely shielded telecommunications connection interface is provided 
where holes in the shield are minimized. 
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As mentioned, ft. «drf conneotoe .as.* uses either . PC board ««ber 

. j i r'mrir- «*»re a PC board is utilised, one similar to that 
mountmgsurfacforthentodulanadcwhcre.PCb 

disclosed inU.S. 5,295,869, assigned ,0 to assign beroof, to ennte disclos, 
whichi S incon>ot.tedher e inbyrefere n ce,Uprefene(l. 

• lesrallv defined reacnve dements designed «o improve electrical balance between .be 
•„wmnnected in a grid pattern on the printed circuit uu«uu 

Tbs method turn g ^ repcattble 

elementsofprintedcircuitrytoproduceanewdesiredenec 

, mea ns of adding reactance to electrical circuits is obtained by the 
and economical means ot aoaing rcavicu 

♦w, A nairofwire termination blocks similar to those 
^Lec^nnec.edWcncni.tvon.bectecui.bo.d.oaco.espond.nBmodu.ar, ck 

blocks of th,s typ independe ntly of PC boards and in 

conductors. Temunation blocks are use P ^ 
conjunction with them. These are uUhzed in both shielded 
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n= a SSOTWy of ,h« p^, ^ pro ^ es a 

^Hyofthepreson '"---P-v i -«s M . y<)ftteafbrenemioned 
which Category 5 was established. 

The **tart Md 01her fratllres Md k 

cT a ^ ^ understood by those skilled in the an from the following 
detailed description and drawings. 

Brief Description of r h r Drjwjflgg- 

n0W 10 ** ^-gs wherein like e,e m ents are numbered alike in the 
several FIGURES: 

FIGURE 1 is an exploded view of the invention; 
FIGURE 2 is a front view of the panel yoke of the invention- 
FIGURE 3 is a plan view of the panel yoke of the invention- 
FIGURE 4 is a rear plan view of the panel yoke of the invention 

HGu^r* 5 is a cross section " w ° f the y ° ke taken *** secti ° n *» 5 - 5 in 

FlOU^ 6 ' 4 Cf0SS SeCti ° n ^ ° f ^ ^ 

FIGURE 7 is a side view of the panel yoke of the invention; 

FIGURE 8 is a left side elevation view of the shielding enclosure of the 
invention; 

FIGURE 9 is a front view of the shielding enclosure of the invention 
FIGURE 10 is a right side view of the shielding enc.osure of the invention- 
FIGURE 1 1 is a cross sectional view taken along section line 11-11 in FIGURE 



10; 



10; 



FIGURE 12 is a cross sectional view taken along section line 12-12 in FIGURE 
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FIGURE 13 is . cross sectional view taken along section Bne 13-13 in FIGURE 

?i FIGURE 13a is a cross sections! enlarged along secdon line 13a-13a 

in FIGURE 13; 

FIGURE 14 is a plan view of the shielding enclosure; 

FIGURE 14a is an alternate embodiment of the shield restraint shown m 

FIGURE 1 5 is a front view of the modular jack mounted on a mounting surface; 
FIGURE 16 is a plan view of the modular jack, mounting surface and 

, r a firct <tide of a PC board embodiment illustrating 

FIGURE 18 is a plan view of a first side ot a i-l, ou<h 

the configuration of traces and holes; 

FIGURE 19 is a side elevation view of FIGURE 18; 

FIGURE 20 is a plan view of a second side of a PC board embodiment 



15 



illustrating the configuration of traces and holes; 



, ftKaamnH.i.ariack engaged with the shielding 

FIGURE 21 is a front view of the modular jacK engag 

enclosure with the shielding rear cover; 

t »u. ,, a r lack engaged wuh the shielding 
FIGURE 22 is a front view of the modular jacK engag 

70 enclosure without the shielding rear cover; 

FIGURE 23 is a side elevation view of the shielding assemb.y engage., 

FIGURE 24 is a side elevation view of the shielding enclosure with the 

termination blocks protruding from the rear thereof; 

within the shielding enclosure; 

FIGURE 27 is a front view of the shielding rear cover; 
FIGURE 28 is an elevational view of the shielding rear cover; 
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27. 



FIGURE 29 is a cross section view taken along section line 29-29 in FIGURE 



.nventior 1 ^ " " & ^ ^ ^ PB " d y0ke ° f the 

invention^ ' ' " ' ^ ^ ^ " dtemate emb ° diment ° f ^ ^ ^ ° f the 

inventior^ " " " ^ ™ * " a ' temate emb ° dimem ° f ^ Pand y ° ke of the 

FIGURE 33 is a rear plan view of an alternate embodiment of the pane, yoke of 
the invention; 7 

FIGURE 34 is a cross section view of FIGURE 33 taken along section line 

34-34; 



35-35; 



FIGURE 35 is a cross section view of FIGURE 33 taken along 



section line 



FIGURE 36 is a c ™ *ction view of FIGURE 33 taken along section line 

jo-36; 

FIGURE 37 is a side view of the shielding enclosure with an alternate shield 
restraint; 

FIGURE 37a is an end view of the shield restraint of FIGURE 37; 

FIGURE 38 is a side view of the shielding enclosure with another'alternate 
shield restraint; 

FIGURE 38a is an end view of the shield restraint of FIGURE 38; 
FIGURE 39 is a side view of a generic shielding enclosure illustradng an 
alternate latch for the rear cover; 

FIGURE 39a is an elevation view of the shielding enclosure of FIGURE 39. 
FIGURE 39b is a perspective diagrammatic view of FIGURES 39 and 39a 
FIGURE 40 is a side view of a generic shielding enclosure illustrating another 
alternative latch for the rear cover; 
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FIGURE 41 is an ei 



darged diagrammatic perspective view of the latch of 

rear cover of the invention; 

FIGURE 43 is atop plan view of FIGURE 42; 

FIGURE 44isadiagrarnm^^^ 
the shielding rear cover of the invention. 

ab0VS At * ^ offhe page ofFIGURE 1, — 2 -*» 

r u • ntlnn Panel voke 2 is illustrated in more detail in FIGURES 2 

7^ * of recces 6 each for engaging an insert 7 in . snap l=*™8 

2 one opening .0 which provide — » a — J— 

!• . fadn. surface 3 and perimetricaUy bordering each opemng 10, are 
Extending from facing surface a, an t direction 
, .. j„.. lOa said edges 10a emending from said facing surface 

lrfac.5 TheacingsurfaceSpreferaMyisarex.ure.tehbutmayneofa., 

■ « 7 An apertwe 8 is located at each of the four comers of each recess 6. 
rltJ-desapsirofch^.topposingsidesoffrontface.toprornde 



WO 96/02962 



PCT/US95/05099 



-8- 



access to a pair of resilient* defease cankered am, which secure pane. yoke 2 to 
a panel. The arms will be discussed hereunder. 

The opposing surface 5 of front far* ni a t» a 

«* 1 .. 2, , and 14 „ prtfmb]y taercollnttted a( ^ comerj ^ ^ 

S.<le r™» s „ and 12 each i„C,d. , p air of ^ ribs . 

-12. Abng each anffemng rib , 5 , 

pa .. n fr o„„be.p la , e4 . Moreover. « taponm , feature ™ 
» - eac nb. dW fton, oppoaing ^ ace , Thjs „ „ ™ 
b- Paw, on ,h, abiding ^ t0 ^ Mid 

-'^Ofors.p,^^,^^^^^ 

M. U a panel (no. ahown, canned am* 2, e«end fo™,rd, y fron, fc 

Ann.2, - urged ,n„a,d, y „ te „ yok a 2 is inserad 
■n.o ,he wai, recep,ac,e and snap back when yoke 2 „ My ^ ^ 

— yoke 2 wi,hin .he recaps (no, shown , Yoke 2 ^ be 

- -or n*enanee and vari„ u! o,er reason,. b y inaerinng a ri*d me^er 
be,ween ,h. we,, recycle border and yok e 2 „ d™, 9, ,he rigid memoe, (no, 
sho™, ben* Ported n„o sea, 23 of a™ 2, whereaner a™ 2, are urged inward, y „ y 
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force applied ,o the rigid member until edges 22 are disengaged torn d. well 
receptacle so that yoke 2 is free to be removed. 

Top wall 13 and bottom well 14 «d from, or extend from adjacent to 
opposing surface 5 and are prefemMy supported by interconnection wirb side walls . 
Il^.tbecomeraoffacepla.e.andbyabiaecringconterwalUOwmcb.aoae^s 

,odivide,heyok«2in.otwocomp»tmenu25foreachmodol.r J ^. 

fin*, opposing surface 5 of fecc pinte 4 indudes pedestals 24 extendtngfrom 
opposing surface 5 adjacent ,0 a top edge and bottom edge of each opemn. .a Four 
plstaU 24 are present and tbey help to position .be anielding assembi, and modular 
jackoottectlywitomeoompenmen^defrnedbytheeiementsrecUedabove^ 

In an alternate embodiment of the invention a single opening panel yoke 101 is 
aisdosed Hrtouldbenoted^lhefiguresdlusttaUngthisembodimentarenumbered 

glossed omy ,0 *. extent ft* aitemat. features are iUuatrated Other fearures 

^hereunder. Single openmg p.el yoke 10, isdh— ™* « 6 
in v .Hous views and cross sections. The single openmg pane, yoke , 0, „ speedy 
comtttoced tohouse on. moduUrpKk (itemed in previous «gur«)whde 
Staining subamndany dre same overeU dimensions asthetwoopentngpane, yoke 

i nfcpioi To avoid confusion, the opening and chamfered 

Sr^SSSS h—bemd ^ — > 
Rtfening to FIGUM 33. severe, features of the a,.ema„v= embodtmen. are 

p,a« e ,04 in a substantia,!, petpendtadar direotion to that of the face pUte 104 
Engagement supports ,08 are onenred proxima,e,y to opening ,10 and on enher tde 

hie,d ensure suchastha, discussed above orrhe embedments 
rsaedhereinbCowm.yengagcthe.ngagementaupports.Ogwhencottecdy 
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posi.io.Kd i„ wa, ^ „ 0 It ^ be Med ihM fc 

chemise subaantially similar to fte W o opening yok , ^ iaajM 

of to embodunen,. „ should ^ „ oted „,„ se]eaed _ w| . ch ^ . 
sutures Jhrnw, to FIGURES 2-7 are numhemd aiike to mese figures 

The ^^« of shielded c„ me c.ora Btm bly of .hei^oo 
shown „ the second elemen, Son, .he nonon, of drawing FIGURE I , and de,ai>ed in 
drawn* FIGURES 8-14, is U,e shield** enc|osure 3 „ 
effect by choice of mMM „ r the coating of a amcM|y ^ ^ 

- » « M inhibiting subaance. Mos. prefe^ly, ,h. subaanee utili2ed ^ 
is a tin lead alloy over brass. 

^ MteM ^'i«'ftomdrawin 8 FIGURESiand 8 .,4a.whicha,ereferred 
.0 for «h. ensuing di^sion, shieldin8 mdosure 30 „ rf , 

complex poly gona , shape . „ ^ ^ ^ ^ ^ ^ ^ ^ 
enclosures 30 ,„ ma,e wl.h righ. and left comparing 2 y mlhe paml yoke , 
ngh, side/left side distinction is imporian, only ^ „ fc 3< 
hereunder) is on opposne side panels of each of ft. righ, and left side shiaiding 
emW,. In a„ o,h=r ,especs .he enclosures .« idendca! end only one side wi» be 
deacnhed in de.ail The shape has bean developed .„ ensure a positive engage, and 
algnmem wi,h yoke 2. while helping ,o minimize ,h. dimensions of .he ends, shielded 
connecor assembly. The shielding anclosura includes two major aid. pla.es Righ, 
s,de pla,e 3 1 includes ham paw!s 32 for engaging MM „ in sdfedng , , 
2- Pawls 32 retain shielding enclosure 30 in an engaged aligned posidon in yoke 2 
Pawls 32 also are placed on ,eft side plate 42, bu, in ,he preferred embodimen, only ,wo 
pawls 32 are utilized in each comparing, 25, as engagemen. cu,o„,s 18 axis, only on 
side walls „ and ,2 of yoke 2 and no engagemen, means is positioned on corner wall 
20. ,f a angle companmen, panel yoke is utilized, however, ,he middle pawl 32a will 
engage ,h. side walls and such engagemen, will be on bo,h sides simutaneously The 
pawls 32 should, howeve,. be loca,ed on bo,h sides of m, staeldmg enclosure since ,he 
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stol di„g «*« - .** «. - ft. side to ~ 0* 

the shielding enclosure oannot be flipped around to have the same set of pawls 32 
dsidewanall .Bta*-^* As one of skill Hi the art 
X^te, the off center iocation of operas .0 in ,o k = 2 and the neod for pro 

•Cr *a shielding enclosure around. Right side plat. 31 further mduto mo hen. 
nipping 94 . o lhe shieWlng tear 

and rounded engagement members 33 for engaging P ,,„,„.,_„ 
Mv e, 90 (to be discussed hereunder). The engagement members me rounded as bos, 
iterated in FIGURE 12 to fcta. the disengagement of the shielding re. cover 
, trlsa,. Wer«Uieengegemen t member S 33no,cu re «d.Kha S beende^.ned 

3 ro.e,hJ..endenov^p.»ougb.U«ng^^^^»^ 

removal of the cover difficult. rv^ tn 

HOUSES 39. 39a and 39b illustrate a shielding emtaure in a genertc fonn 
tasaUenuononm.A.rt^.UKhco^fbren^vvHh"^ 

L^US. Latches ,25 meoutatUrtanddghtonthedrnwing. The maten, b«w«n 

,4 This artungemen. eliminatea A. occasion*, difficulty associated w„h .he 
element members 33 described h— and addi.ion.uy proven, the cover 

TnrTIRES40and41 Latch 126 is formed by cutung only one 
mver 92 is illustrated in FIGURta 4U ana h 

Ill th. materia, of shi^g encore 30 and aching .he outwatd,, 

2S 1 fortheuser. The angled surface ,2, ,s best appreciated from ^ 

perapeciveviewofFIGUKE*.. FIGURE 4 1 is a perspective view of a generic 
hiding endosur. to illustrate .he latch ,26 in perspecuv, view. 
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Abo tndudod on side plffles 31 is an appanage 34 contaidng . shidd restraint 

TT <nGWES 3?J - 38 ™ d 38 * — — 30 corn™ 

four pr.ft.nd embodiment Referring ,„ FIGURE 14 and 14a, .he shidd resndn, 36 
« for use whou, a drarn wire; „„,e « 37. ^ u ^ 

•wo wmg portion, 37 or 39 indies i„ opposhe directions from dm appendage 34 
wn.cn „ .„ he bMt int0 . ^ , 0 C[>d]e ^ sMed ^ m • • 

apa S sage3 8 f or engagen,en.ofan y nfanu,nberof c „„ve„ t i„n^,iedoJ 
artangements (no. shoum). Wh.ee res,™ 3d indudes wing ^ 39 , ^ 40 

11, ^ '° 37a " 38 38 " 3d is provided having 

Appendage 34a conges, preftraWy , thra ^ ^ , M| ' 
par of cahle .emotion members „7or ,20 TO pe«ivelv. The spike „d or „ 9 is 
preferably curved wi,h a radius bend sWar .0 ,h. chcumftrentia, arc of a cabie and 
tncludesamperedhend .18. 

e spake ,n.o a cable, ei.her hdween ,he shea* and shidd or tenveen dm shield and 
*a <w,s,ed pairs. It should be no«ed «ha,1pi k e „ 6 or , , , „ e of ^ 
f-ong spike 1 ,6 exftnds taher into m. oable for dearico, common while short 

123 on each memher ,20 for easiar 8, of cahle. Bo,h cable re,enUon member pairs 1 17 
and 120mclude,uga 121, Lugs 12. provide for positive engagement of any 
convemional tie (no, shown, which is utilized ,o bind ,h« able .„ dm shield restiaim 

I "«G OTE S37 ra d38,h. ! hi«,dr Ktra i„ t 3dispo nray ed ( ,a,whe,ea S i„ 
FIGURES 37a aod 3 8 » Urn shield nestiaims 3d are show, in ,he ben. (opemole) 
posmon. It should he appreciated ma, the view of FIGURES 37a and 38a should show 
the tmenor of shielding enclosure 30, however ,o increase clamy of ,he d,en,a,e 
embodiments of shield res„dn, 3d, ,he view has been restiaced ,he,e.o. The honaontd 
sectton of each of FIGURES 37a m d 38a is , smdl portion of side pla.a 3 1 of shielding 
enclosure 30. - * - 5 
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..dmfc-ite-t— " 3C ha apache shape 
X ,„ one in d. case of . » «. »*. * * *- • ~' 

ofbendingftteburr .23 ftonreachmentber =P*= »' -»*-» » 

.Hebentdirectionoflogs .2. on each respective member 

Left side plate 42 is idemica! ,o righ, side plate 3 1 except for .he appendage 34 

of hen, tabs 43. Each ub is ben, a. . of abou, 90- ,o the p,sne of side pU,«, 31, 
n and see mean, .o abu, . ,op end . bottom pU* 45 and 46 of shielding enclosn, 30^ 
Ben, ,ab, 43 may be welded, soldered, adhesive,, aftached « om^se «~ 

5 the completely assembled shielded connector assembly. 

^ppla 1 .45 a ndbo«ornpla,e46,«e»en S io„ S o,aforwardp.a.= 5.anda,e 

bemonanangMSlhereftomofab^PO-. These pta.es 45, 46 *«n proceed - 
" "1. nftrror image of each o,her,ow.rd «■ re, of shieldmg — 30. n 
I ,o JL— »« - of.be — « * — » «~ 

Welding enclosure 30, ,op and bono, pia.es 45, 46 beod omwdly ' 

top and bo»om piatea 45, 46. Perforations 47 „ adapted ,o engage proton 62 

interconnecting apparatus 61. _„ a ii v 
F orwardpl..e5,(bes.i»u S ,ra,eoinFIGURE 9 )isprefer*g.ner^,y 

,„ ,„ Shane and includes an access openiog 52 which is sized and shaped ,0 
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not only coextensive with top p.ate45 and bottom plate 46 but it is also coextensive 
w 1 th a dep, a tes42a n d31(i.e. both side plates and the top and bottom platearebent 
from the forward plate 5 1 at about 90°). Extending into access opening 52 are resilient 
fingers 53 . Fingers 53 extend inwardly toward each other from the boarder between 
Plate 5 1 and each side plate 31,42. Fingers 53 are pushed back when the modular plug 
■sused. F I ngers53mayalsobe P ushedbac k in m anufacturing. Each finger 53 has a 
rad,us along its length (best viewed in FIGURE 13a) and also includes a curved end 
section 54 (best viewed in FIGURE 13). It has been found that the combination of the 
radms and curved end sections 54 on fingers 53 .mprove contact integrity and cycle 

Another important subassembly of the invention is the modular jack and 
interconnecting means which are illustrated in FIGURES 15-20. Modular jack 60 is 
conventional and does not require discussion. Interconnecting apparatus 61 may be of 
any type including hard wiring or PC board connected. In the most preferred 
embodiment of the invention a PC board is utilized. The interconneoting apparatus 61 
whatever the type, includes projections 62 which engage perforations 47 in top plate 45 
and bottom plate 46 of shielding enc.osure30. Interconnecting apparatus 6, isthus 
securely mounted within shielding enclosure 30 such that modular jack 60 extends to 
immediately behind forward plate 51 of shielding enclosure 30. 

In the most preferred embodiment, interconnecting apparatus 61 is a printed 
circurt board 59, including opposing surfaces 64 and 65, with a pair of termination 
blocks 63 mounted on termination surface 65 of PC board 59, and a corresponding 
modu.ar jack 60 mounted on jack surface 64. Modular jack 60 is secured to board 59 
by resilient upright members 66 which are urged into openings 67 of board 59 and are 
reta.ned therein by shoulders 68. Further, modular jack 60 includes leads 69 which 
also help secure jack 60 to board 59, and also provide electrical connection thereto 
Jack 60 is commercially availab.e from Stewart Stamping, AMP Incorporated and other 
modular connector manufacturers. Termination blocks 63 and 63' are of the same type 
as those described in U.S. 5,295,869 previously incorporated by reference herein 
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Termination block 63 comprise single-piece molded housings 70. Housing 70 is 
substantially rectangular in shape and includes a plurality of spaced apart teeth 71 and 
72 along the length of its upper surface. Teeth 71 and 72 alternate and are staggered ,n 
height to facilitate indexing of a set of conductors in wire stain relief slots. Also, as is 
conventional with connecting blocks of this type, the teeth include tapered sides to 
facilitate entry of the wire conductors (not shown). 

A lower surface 74 of housing 70 includes a plurality of posts or leads 75 
extending downwardly therefrom. Posts 75 may be of a press-fit configuration, 
designed to effectuate a permanent, solderless connection with plated through holes m 
circuit board 59. If not of the press fit variety, posts 75 may be of the solderable 
variety in which case the solder secures the block to the board and makes electncal 
connection. Press fit posts 75 also act to physically secure blocks 63 to board 59 and 
are integral to individual beam contacts 76 positioned within housing 70. Spaced 
openings through the upper portion of housing 70 and through the staggered teeth 71, 
72 form adjacent channels for receiving and positioning the beam contacts 76 during 
assembly to the printed circuit board. 

Once the modular jack 60 is soldered into the printed circuit board, termination 
blocks 63 are pressed or soldered into place. It is preferred that the press-fit posts of 
blocks 63 allow plated through hole connections to be made from components on both 
sides of the printed circuit board with only a single soldering operation. This capabdrty 
enables the module to realize the spacing and other packaging advantages of connectors 
mounted on two sides of the printed circuit board without the added expense of hand 
soldering, or requirements for costly, high temperature connector housing matenals. 

It will be appreciated that, in an alternate embodiment (not shown) it is pos S1 ble 
to replace the termination blocks 63 with commercially available termination blocks 
equipped with solder tails or other connection means (e.g.. AT&T Technologies senes 
, 1 0D connectors). It is equally possible to replace the solder-tail modular jack 60 wrth 
alternate connectors that may or may not require soldering to electrically connect to the 
printed circuit board. 
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Referring now to FIGURES 18-20, circuit board 59 is shown. Board 59 is a 
two-sided printed circuit board having a plurality of vias or feed-through holes 
therethrough. A first set of holes 80 accepts blocks 63, a second set of holes 81 accepts 
block 63', a.third set of holes 82 accepts jack 60. Surfaces 64 and 65 of board 59 
include a plurality of circuit traces 83 interconnecting holes 80 and 8 1 with holes 82 in 
a predetermined configuration, thereby providing interconnection of block 63' with jack 
60. The configuration of the traces is determined by the application of the device, and 
generally conforms with a selected industry standard. 

A first side 65 of printed circuit board 59 includes several grids of circuitry 85 
connecting to holes, having vias or through holes that are interconnected in 
substantially diagonal patterns which, in turn, are selectively connected to circuit traces 
in such a way as to introduce an impedance between the individual circuit paths 
provided between holes 80, 81 and 82 respectively; each of which function as one side 
of a reactive element. Likewise, a second side of printed circuit board 64 includes a 
grid of circuitry connecting to pads, having vias or through holes that are also 
interconnected in substantially diagonal patterns which, in turn, are selectively 
connected to other circuit traces each of which function as a second side of a reactive 
element. It will be appreciated that the grid of circuitry connecting to pads having vias 
or through holes that are interconnected in substantially diagonal patterns and the grid 
of circuitry connected to pads, having vias or through holes that are also interconnected 
in substantially diagonal patterns are not directly connected, but are specially arranged 
in such a way as to generate a desired amount of reactive coupling between the circuit 
traces connected to the circuit grids. The attachment of the pads may be facilitated 
either in shunt (parallel) or the current in one or more traces may be forced to pass 
through the pads, thereby maximizing reactance. 

The advantages of using through holes, as opposed to discrete components to 
perform the tuning function that is necessary to achieve a desired level of transmission 
performance are many. Because they require no added components or secondary 
assembly operations, as do discrete components, the reactive through holes offer 
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inherent advantages with respect to manufacturing cost as well as product reliability; 
manufacturability and electrical integrity. 

It will be appreciated that in an alternate embodiment (not shown), the diameter 
and spacing of the through holes may change as required by the physical and electrical 
constraints of the application or industry standard. Also, the pattern and width of the 
circuitry that forms grids and pads may vary according to the requirements of the 
individual outlet or connector. This method of achieving a controlled amount of 
reactive coupling between selected circuit paths of a connector is an important feature 
of the present invention. They allow reactive imbalance between pairs that is caused 
by certain outlet wiring schemes and wire connectors to be compensated for, by the 
printed circuitry and through holes so as to allow a connection device to meet or exceed 

Category 5 requirements. 

The benefits of 'Category 5" devices are readily appreciated by one of ordinary 

skill in the art. 

Finally referring to FIGURE 1 and FIGURES 27-29, the last element of the 
shielded connector assembly is illustrated. Shielding rear cover 90 is a five sided 
object in a substantially rectangular cuboidal shape having two side sections 91, a top 
section 92 a bottom section 93 and a rear cap 96. Side sections 91 are identical to each 
other and feature two engagement apertures 94 for engaging rounded engagement 
members 33 on shielding enclosure 30, and also feature two land indentations 95 to 
prevent shield enclosure 30 from sliding too deeply into shielding rear cover 90. 

Shielding rear cover 90 also includes a rear cap 96 having an orifice 97 through 
which a cable may pass. In the most preferred embodiment orifice 97 includes a 
curved grommet-like structure 99 stretched directly from the material of shielding rear 
cover 90 Alternatively, a grommet may be inserted into orifice 97, or may be omitted. 

Side sections 91 and top and bottom sections 92, 93 are connected at the lateral 
edges thereof and include a perimetrical flare 98 at the open end of the five sided 
shielding rear cover 90. Flare 98, if included, aids the slip-fit snap-locking engagement 
operation connecting shielding rear cover 90 to shielding enclosure 30, 
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Referring now to FIGURES 42, 43 and 44 an alternate embodiment of the 
shielding rear cover is illustrated . In these FIGURES it will be easily appreciated by 
one of skill in the art that the orifice 97 has been moved to be bisected by one edge of 
side sections 91 and is oriented partially on the rear cap 96 of rear cover 90 and 
partially on one of the side sections 91 of rear cover 90. The orifice in this embodiment 
is indicated by the numeral 130. In other respects shielding rear cover is identical to 
that discussed hereinbefore. 

Shielding rear cover 90 is most preferably formed by a deep draw process. This 
process is most preferred since it creates a cover having no seams. An arrangement 
where such a cover has no seams is beneficial both in light of the added structural 
rigidity exhibited by the cover and because there are no leaks for radio wave 
transmission. 

As an aid to understanding the assemblage described herein, FIGURES 21-26 
illustrate various views of the shielding enclosure and shielding rear cover engaged and 
surrounding the termination blocks, PC board and modular jack. 

While preferred embodiments have been shown and described, various 
modifications and substitutions may be made thereto without departing from the spirit 
and scope of the invention. Accordingly, it is to be understood that the present 
invention has been described by way of illustration and not limitation. 
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CLAIMS : 

CLAIM 1 . A shielded connector assembly comprising: 

a) a panel yoke: 

b) a shielding assembly snap fittingly engageable with said panel yoke; 

c) interconnecting means for interconnecting a cable and a remote device 
5 said interconnecting means being snap fittingly engageable with said shielding 

assembly and being enclosed by said shielding assembly. 

CLAIM 2. A shielded connector assembly as claimed in claim 1 wherein said panel 
yoke comprises: 

plate means having front and back opposing surfaces and first and second 
apertures therethrough; 

5 first and second opposing sides extending normally from said back surface of 

said plate means; 

top and bottom opposing walls extending normally from said back surface of 
said plate means, said top and bottom walls being disposed perimetrically between said 
first and second sides; 
10 means for snap lockingly securing said panel yoke to a panel; 

locating means for locating and snap locking said shielding assembly within a 
compartment created by said top and bottom, one of said sides and a center wall 
extending from said back surface of said plate means. 

CLAIM 3. A shielded connector assembly as claimed in claim 1 wherein said 
interconnecting means comprises: 

a) a printed circuit board operably connected to a modular jack on a first 
surface thereof and to a pair of wire termination blocks on a second surface thereof. 
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CLAIM 4. A shielded connector assembly as claimed in claim 3 wherein said 
printed circuit board includes: 

circuitry disposed thereon, said circuitry comprising a plurality of pads and 
circuit traces; and 

at least one reactive element integrally defined within said circuit board and 
connected to said circuitry, said at least one reactive element comprising a plurality of 
plated through holes, said plated through holes being spaced and interconnected i 
defined configuration to obtain a desired reactance for restoring electrical balance , 
the transmission lines wherein crosstalk between the transmission lines is reduced. 



in a 
to 



CLAIM 5. A shielded connector assembly as claimed in claim 1 wherein said 
interconnecting means is a printed circuit board, said board having circuitry including a 
plurality of conductive through holes, said conductive through holes being arranged 
and interconnected to define at least one reactance; 

jack means disposed on said circuit board and connected by said circuitry to at 
least one of said conductive through holes defining said at least one reactance; and 

termination block means disposed on said circuit board and connected by said 
circuitry to said jack means and to at least one of said conductive through holes 
defining said at least one reactance; 

wherein said reactance restores electrical balance between said jack means and 
said terminal block means. 

CLAIM 6. A shielded connector assembly as claimed in claim 5 wherein said 

circuit board includes: 

a first surface having said jack means disposed thereon; and 

a second surface opposed to said first surface, said second surface having said 

termination block means disposed thereon. 
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CLAIM 7. A shielded connector assembly as claimed in claim 5 wherein said 
termination block means comprises: 

a housing having first and second spaced apart sidewalls and an upper surface 
having a plurality of openings therethrough; 
5 a plurality of spaced apart insulation penetrating beam contacts disposed m said 

opening of said housing, said beam contacts connected to said circuit board; and 

a pluraUty of spaced apart teeth extending from said upper surface, said teeth 
defining wire conductor retaining slots. 

CLAIM 8 A shielded connector assembly as claimed in claim 1 wherein said 
interconnecting means is a PC board, said board having circuitry including a plurality 
of conductive through holes, said conductive through holes being arranged and 
interconnected to define at least one reactance; 
5 first connector means disposed on said circuit board and connected by said 

circuitry to at least one of said conductive through holes defining said at least one 

reactance; and 

second connector means disposed on said circuit board and connected by said 
circuitry to said first connector means and to at least one of said conductive through 
1 o holes defining said at least one reactance; 

wherein said reactance restores electrical balance between said first connector 

means and said second connector means. 

CLAIM 9. A shielded connector assembly as claimed in claim 8 wherein said 

circuit board includes: 

a first surface having said first connector means, disposed thereon; and 
a second surface opposed to said first surface, said second surface having said 
5 second connector means disposed thereon. 
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CLAIM 10. A shielded connector assembly as claimed in claim 8 wherein said first 
connector means comprises a jack. 

CLAIM 11. A shielded connector assembly as claimed in claim 8 wherein said 
second connector means comprises a termination block. 

CLAIM 12. A shielded connector assembly as claimed in claim 1 wherein said 
interconnecting means is a hard wired modular jack. 

CLAIM 13. A shielded connector assembly as claimed in claim 1 wherein said 
shielding means is a material coated with an electrically conductive material. 

CLAIM 14. A shielded connector assembly as claimed in claim 13 wherein said 
material is plastic. 

CLAIM 15. A shielded connector assembly as claimed in claim 1 3 wherein said 
material is metal. 

CLAIM 16. A shielded connector assembly as claimed in claim 1 3 wherein the 
electrically conductive material is a tin/lead mixture. 
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CLAIM 17. A shielded connector assembly comprising: 
a) a panel yoke having 

1) a face plate having opposing first and second surfaces, said first 
surface including at least one opening extending from said first surface to said second . 
surface said opening being chamfered about a periphery thereof adjacent said first 
surface, 

2) a first pair of opposing walls substantially parallel to one another 
and a second pair of opposing walls substantially parallel to one another and 
substantially perpendicular to said first pair of opposing walls in addition to being 
substantially perpendicular to said face plate, both of said first and second pair of 
opposing walls extending from said second surface of said face plate; 

3) locating and stiffening ribs disposed on said first pair of 

opposing walls said ribs including receptacle means; 

4) means for snap lockingly securing said panel yoke to a panel; 

15 b ) shielding means having a polygonal shape including a front plate having 

an aperture for accommodating through passage of a modular plug said passage being 
aligned with said at least one opening in said face plate of said panel yoke, said 
shielding means further including a pair of opposing side plates extending rearwardly 
from a rear surface of said front plate, each of said side plates including a first pur of 
engaging means for engaging said receptacle means in said panel yoke and a second 
pair of engagement means, said shielding means further including a top plate and a 
bottom plate disposed generally perpendicularly to said side plates and extending from 
said rear surface of said front plate in a diverging relationship to one another, sa,d top 
and bottom plates each further including an aperture located proximate to a w,dest 
distance between said top and bottom plates, said shielding means further includmg a 
rear cover having first and second paars of opposed panels each pair being substant.ally 
perpendicular to the other pair and extending forwardly from a rear panel, sa,d rear 
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panel including an orifice for accepting through passage of a cable, said first pair of 
opposed panels having engagement apertures for engaging said second pair of 
engagement means. 

c) interconnecting means for interconnecting said cable to an external 
device said interconnecting means having means for engaging said shielding means to 
maintain said interconnecting means completely enclosed within said shielding means. 
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CLAIM 18. A shielded connector assembly as claimed in claim 17 wherein said 
shielding means further includes plug alignment and retention means. 

CLAIM 19. A shielded connector assembly as claimed in claim 1 8 wherein said plug 
alignment and retention means is a pair of fingers projecting from a periphery of said 
through passage toward a center thereof. 

CLAIM 20. A shielded connector assembly as claimed in claim 19 wherein said 
fingers include a radius along their length and a curvature at ends thereof distal from 
said periphery of said through passage. 



CLAIM 21. 



A shielded connector assembly as claimed in claim 1 wherein said panel 
yoke comprises: 

plate means having front and back opposing surfaces and at least one 
through-aperture; 

5 first and second opposing sides extending generally perpendicularly from sari 

back surface of said plate means; 

top and bottom opposing walls extending generally perpendicularly from sari 
back surface of said plate means said top and bottom walls being disposed 
perimetrically between said first and second sides; 
10 at least two interior walls extending from said back surface of said plate means, 

adjacent said through-aperture on either side thereof; 

means for snap lockingly securing said panel yoke to a panel locating means for 
locating and snap locking said shielding assembly within a compartment defined by 
said top and bottom walls and said at least two interior walls. 
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CLAIM 22. A shielded connector assembly as claimed in claim 2 1 wherein said 
interior walls extend between and connect with said top and bottom walls. 

CLAIM 23 A shielded connector assembly as claimed in claim 2 1 wherein said 
interior walls include engagement means for engaging a shielding enclosure. 

CLAIM 24. A shielded connector assembly as claimed in claim 22 wherein said 
engagement means is a recess in each interior wall adapted to engage at least one pawl 
on said shielding assembly. 

CLAIM 25. A shielded connector assembly as claimed in claim 1 wherein said 
shielding assembly comprises a two-piece construction of an electrically conductive 
materia], said two-piece construction being dimensioned to enclose a 
telecommunications interconnecting device interconnected with sequential cables such 
that said device is enclosed in said electrically conductive material, said cables entering 
said shielding assembly through respective apertures in said assembly. 

CLAIM 26. A shielded connector assembly as claimed in claim 25 wherein one of 
said apertures is located in a face of said assembly through which a modular plug 
passes and one of said apertures allows passage of an incoming cable. 

CLAIM 27. A shielded connector assembly as claimed in claim 1 7 wherein on at 
least one of said pair of side plates is a cable retention means for retaining an incoming 
cable. 



CLAIM 28. A shielded connector assembly as claimed in claim 27 wherein said 
cable retention means comprises an extension from at least one of said side plates and a 
means for cradling said cable. 
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CLAIM 29 A shielded connector assembly as claimed in claim 28 wherein said 
cable retention means includes two wings disposed distally on said extension from said 
side plate and extending from opposite edges of said extension. 

CLAIM 30. A shielded connector assembly as claimed in claim 29 wherein said 
wings include sockets for engagement of a drain wire from said incoming cable. 

CLAIM 31. A shielded connector assembly as claimed in claim 27 wherein said 
retention means comprises a plurality of extensions including a spike and at least two 
cable retention members. 

CLAIM 32. A shielded connector assembly as claimed in claim 3 1 wherein said 
spike is curved longitudinally to substantially match the curvature of a cable shield. 

CLAIM 33. A shielded connector assembly as claimed in claim 31 wherein said at 
least two cable retention members are located one on each side of said spike. 

CLAIM 34. A shielded connector assembly as claimed in claim 33 wherein each of 
said cable retention members include at least one lug. 

CLAIM 35. A shielded connector assembly as claimed in claim 33 wherein each of 
said cable retention members include at least one lug and at least one burr. 

CLAIM 36 A shielded connector assembly as claimed in claim 25 wherein said two 
pl ece construction is correctable by an engagement means on one of said two-pteces 
with apertures complimentary positioned in the other of said two p.eces. 
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CLAIM 37. A shielded connector assembly as claimed in claim 36 wherein said 
engagement means is at least one pawl. 

CLAIM 38. A shielded connector assembly as claimed in claim 36 wherein said 
engagement means is at least one latch. 

CLAIM 39. A shielded connector assembly as claimed in claim 36 wherein said 
latch is defined by two slits in a material of said shielding assembly and wherein the 
material between the two slits is stretched away from said material of said shielding 
assembly to be in a rounded configuration. 

CLAIM 40. A shielded connector assembly as claimed in claim 1 7 wherein said 
orifice is located centrally in said rear panel of said rear cover. 

CLAIM 41. A shielded connector assembly as claimed in claim 1 7 wherein said 
orifice is located partially on said rear panel of said rear cover and partially on one of 
said opposed panels of said rear cover. 

CLAIM 42. A shielded connector assembly as claimed in claim 1 wherein said 
shielding assembly includes at least one pawl for said snap fitting engagement with 
said panel yoke. 

CLAIM 43 A shielded connector assembly as claimed in claim 2 1 wherein said 
shielding assembly includes at least one pawl for said snap fitting engagement with 
said at least one interior wall. 
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CLAIM 44 A shielded connector assembly as claimed in claim 17 wherein said rear 
cover includes at least one stop for locating said shielding enclosure within said rear 
cover. 

CLAIM 45 A shielded connector assembly as claimed in claim 36 wherein said 
latch is defined by a single slit in a material of said shielding assembly and wherem 
said material immediately adjacent said slit is stretched away from the remainder of 
said material to produce a stretched area having a partially conical appearance. 
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